Background: Asthma, which is a chronic inflammatory disorder of the airways characterized by the infiltration of inflammatory cells, is a common cause of morbidity in adults. It is almost the third leading cause of preventable hospitalization in the developed countries and accounts for approximately millions of visits to emergency departments.
INTRODUCTION
Asthma is a chronic inflammatory disorder of the airways characterized by the infiltration of inflammatory cells, including mast cells, eosinophils, and lymphocytes 1, 2 .
There is an epidemic of asthma affecting approximately 4 % to 5 % of people in developed nations 3 . In United States, 20.1 million individuals are affected due to asthma and 6.3 million of them are children 2 . There are differences in the prevalence of asthma in different regions of the world, both between countries and between different regions within countries. There are many clinical studies in our country, but most of them are conducted in single city, in single center. For example in a study from Adana, the life long cumulative prevalence of asthma was found to be 4.2 % among parents of school-children 4 . Prevalence rates of asthma were found as 5.1 % in Kayseri, 2.1 % in Gaziantep in different studies using different methodologies 5, 6 . Asthma mortality nearly doubled between 1980 and 1993 (17 and 32 asthma deaths per one million population, respectively. More than 5.500 people die from asthma every year 7 ). The economic impact of asthma is enormous, approaching three billion US $ annually. This encompasses only direct costs, of approximately 47 %, which associated with hospitalization 8 . Asthma is the third leading cause of preventable hospitalization in the United States and accounts for approximately two million visits to emergency departments 7 . Prevention strategies should be prioritized for either reducing the prevalence of the disease or early diagnosis-treatment. At this point, cross-sectional studies in order to determine the prevalence of the disease play an important role for developing these kinds of strategies.
In this study, we aimed to determine asthma prevalence in five urban centers in Turkey.
Three of the cities were located in the middlewest region of the Anatolian; one of them located across the Mediterranean cost and the last one was in the north part of the country.
MATERIAL AND METHODS
The data of this study is a part of a representative sample of adult population of Turkey as a part of the first National Fluid and Food Consumption Survey. This community-based survey was intended to reveal the general health status of a representative Turkish population. Study population of this survey was selected by State Institute of Statistics through a multistage stratified clustered sampling. In the first stage of sampling 13 urban centers were systematically selected from 81 cities in five regions of Turkey, which were formed according to the ambient temperature, humidity and altitude of the cities. In the second stage of sampling, clusters of blocks were systematically selected in each city, from 3 groups, which were formed according to the socioeconomic status. In the third stage 3000 households were systematically selected from the blocks as the final sampling unit. Number of household from each urban center was determined according to the population of the urban center.
In this study, asthma prevalence was presented for five out of these 13 urban centers. In these five cities 930 households (with 2353 inhabitants), which were determined according to State Institute of Statistics sampling, were visited. The study will be extended to the rest of selected cities in recent future. Three of the cities were located in the middle part of the Anatolian region; the fourth city was in the northern Anatolian and the fifth one was in the south part of Turkey ( fig. 1 ). Among these cities, air pollution is worst in Kütahya and smoking is highest in Eskişehir.
Data was collected under the supervision of field coordinators by the trained interviewers, who visited the households and administered the questionnaire to the household members at or over the age of 15 years. Two major research initiatives, the Eurpopean Community Respiratory Health Survey (ECRHS) and International Study of Asthma and Allergies in Childhood (ISAAC) have developed and executed standardized protocols for the assessment of disease prevalence. The questions of the questionnaire on respiratory and allergic symptoms were based on the questionnaire used in the ECRH 9 . It has included information on socio-demographic characteristics (age, sex, marital status, level of education, and income), smoking behavior (smoking status, age at which smoking started, number of cigarettes smoked per day). If the household members could not be found at first visit, two more visits were completed at different time intervals. Households, which could not be contacted at the third attempt, were substituted according to a preformed list.
Current wheeze was defined as a report of wheezing or whistling sound breathing in the last 12 months. Diagnosis of asthma was defined as "Yes" response to the question: "Have you ever received the diagnosis of asthma by a physician?" The reliability and validity of the questions (with the same wording) on asthma was tested and found appropriate in a pilot study prior to the study performed in the students of Hacettepe University 10 . Copy of the questions used in the survey is provided in the Appendix 1.
Data entry and analysis was performed via statistical package of SPSS 11.0 version. Significance of results from basic tabulation was tested by means of the Chi square test. Multivariate analysis included analysis logistic regression modeling. The logistic regression model included "age", "gender", "city", "family atopy", "smoking status", "childhood pet-ownership", "current pet-ownership", and "hay fever". During analysis, other variables were adjusted for each. Age was included in the modeling as a continuous variable whereas other were categorical. "Being female", "living in Sakarya", "having no family atopy", "not smoking", "not having childhood pet-ownership history", "not having pet-ownership currently", and "not having hay-fever" were used as "reference" groups. Adjusted odds ratios with 95 % confidence intervals were reported and a p value Յ 0.05 was considered as statistically significant.
RESULTS
In table I, some socio-demographic characteristics of the participants were shown. Almost half of the participants were male (47.2 %) and mean age of the group was 40.3 (± 17.3). Almost half of the participants were primary school graduates (48.1 %); 65.9 % of them were married. About one out of five participants stated that they were not employed (19.3 %). The characteristics of the participants from different cities were statistically significantly different in terms of age (p = 0.000), educational status (p = 0.000), and employment status (p = 0.000).
Possible risk factors affecting asthma are shown in table II. Ninety-one percent of the participants were either current or ex-smoker. The parents of 957 (59.2 %) participants were reported to smoke inside their houses. History of atopic heredity was reported in 20.3 % of participants. The frequency of pet ownership during childhood was 19.2 %, whereas current pet-ownership history was 17.2 %.
Prevalence of respiratory and allergic symptoms is presented in table III. "Current wheezing", "wheezing associated with shortness of breath", "current cough", and "hay fever" were reported by 24.9 %, 62.8 %, 30.2 % and 10.7 % of the participants, respectively. One hundred and seven participants (6.6 %) stated that they had diagnosis of asthma reported by a physician. The difference of asthma prevalence among these five urban centers was statistically non-significant (p = 0.059).
Results of the logistic modeling are presented in table IV. The odds of asthma (have/do not have) was 3.1 times higher among people who had a family atopy history than the ones who did not (p = 0.000; 95 % CI = 1.9-5.0). The odds for the participants having "hay fever" was 4.2 times higher than it was for the ones who did not report to have hay fever (p = 0.000; 95 % CI = 2.4-7.3). Asthma prevalence was found to increase by age (OR = 1.03; CI = 1.02-1.05).
DISCUSSION
It has long been suspected that the prevalence of asthma has been increasing not only in industrialized countries, but also in developing countries 10 . However, this has been a particularly difficult issue to resolve because of the lack of systematic standardized 11 . In our study, the prevalence of the disease was 6.6 %. The prevalence of the disease was different among these five urban centers, but it was statistically non-significant (p = 0.059) (table III) . Although air pollution is highest in Kütahya according to National Statistical Institute reports, asthma prevalance was 5.6 % and lower than other three cities. This result is concordant with the fact that the global pattern of asthma prevalence is consistent with the evidence that air pollution is not a major risk factor for development of asthma.
In other studies conducted in different cities of our country, prevalence rates of asthma were found 2.9 % in Kayseri and 4.1 % in Sivas (cities in central Anatolian region), %2.5 in Izmir (city in western region) [12] [13] [14] . But it is clear that to make valid international comparisons of asthma prevalence, standardized study methods are required. Our study is important representing the Turkish population because, it was community-based and standardized since it was conducted using the ECRHS questionnaire.
The prevalence of wheezing was 24.9 % in our study population. The ECRHS showed the variations in the prevalence of wheeze and wheeze with breathlessness. These ranged from 8.5 % (Pavia, Italy) to 32 % (Dublin), 1.4 % (Verona, Italy) to 16.3 % (Caerphilly, UK) 9 . In general, the highest prevalence of symptoms was found in English-speaking centers. Although Turkey is not an English-speaking country since our prevalence was closer to the prevalence in English speaking countries, we may presume that there was no problem in the translation of the questionnaire.
In our study, asthma prevalence was found to increase by age (OR = 1.03; CI = 1.02-1.05); by family atopy history (p = 0.000; 95 % CI = 1.9-5.0), and by having "hay fever" (p = 0.000; 95 % CI = 2.4-7.3) (table IV) . Demir AU, et al has also reported higher percentage of family atopy among the subjects who reported any asthma symptom as compared to subjects who reported no asthma symptom 15 . In our logistic analysis smoking status was not found among the risk factors of asthma.It appears unlikely that the international prevalence patterns can be explained by difference in smoking. This is illustrated by the study of Chinese communities living in Southeast Asian region, in which the lowest prevalence of asthma was observed in the community living in aminland China, despite the highest level of cigarette consumption 16 . The results regarding the relationship between "current"/"childhood" pet ownership and asthma was quite surprising. However, we did not ask detailed questions about pet ownership such as "type of pet", "number of pet", "type of house", etc. which might have influenced the results. For example, having low potency allergenic pet animals (fish, caged-bird etc) might have been a cause of this unexpected result 17 . The increasing incidence and prevalence of asthma in many parts of the world continue to make it a global health concern and it also results in significant use of healthcare resources 18 . Once the risk groups can be identified with these population based studies, further studies can be performed to explore the strategies of primary prevention of the disease. **The logistic regression model included "age", "gender", "city", "family atopy", "smoking status", "childhood pet-ownership", "current pet-ownership", and "hay fever". During analysis, other variables are adjusted for each category.
